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(54) Pull-top can 

(57) A pull-top can protecting the contents from the 
material of the body and lid without impairing the open- 
ing properties of the pull-top mechanism attached to the 
lid, and maintaining the quality of the contents such as 
beverages, beer, and any other seafood for a long 
period of time. The pull-top can includes a body (1) hav- 
ing an open top and an inner surface laminated with an 
organic resin film (2). and an aluminum lid (3) caulked at 
the cut-open portion of the body (1) and having a pull- 
top mechanism. The inner surface of the lid (3) on the 
body (1) side is laminated with a poroud organic resin 
film (4) having a large nurrbBT of small through pores (7) 
by an adhesive layer (5) sandwiched between the inner 
surface of the lid (3) and the porous organic resin film 
(4). 




< 

CM 
CO 

O 

a 

in 



Prira»d tjy Rank X»tm (UK) Bu^ess So/vioK 



1 



EP0 798 219 A1 



2 



Description 

The present invention relates to a puil-top can and, 
more particularly, to a pull-top can having an improved 
lid. 5 

In recent years, as a can containing beverages, 
beer, any other seafood, or the like, a structure having a 
lid with a pull-top mechanism capable of easy opening 
is known. 

A conventional pull-top can comprises a body made )o 
of stainless steel or aluminum arxi having an open top 
and a lid having a pulMop mechanism and cauiked at 
the opening portion of the body. For example, the pull- 
top mechanism of a beverage can comprises a cut-open 
portion constituted by a saddle-shaped groove formed is 
by pressing and a pull-tab joined with a pin so as to be 
in contact with the peripheral surface of the lid. This pull- 
top mechanism can be opened by bending the lid por- 
tion located inside the saddle-shaped cut-open portion 
toward the body upon raising the pull-tab with a finger. 20 
The ltd is made of aluminum so that the lid may be eas- 
ily cut along the saddle-shaped cut-open portion of the 
pull-top mechanism. 

For example, an organic resin film such as a poly- 
ethylene terethphalate film is laminated on the inner 25 
surface of the body to prevent the contents from directly 
contacting the body material such as stainless steel or 
aluminum, thereby preventing degradation of the quality 
of the contents. 

On the other hand, when an organic resiri film such 30 
as the polyethylene terephthalate film is laminated on 
the inner surface of the lid attached with the pull-top 
mechanism, the pull-top mechanism can hardly cut the 
lid because the organic resin film has a high tear (frac- 
ture) strength. As a result, the lid cannot practically be 35 
opened by the pull-top mechanism. 

Under tiie above circumstances, tor example, an 
. epoxy-phenol resin thin film having a thickness on the 
order of submicrons is formed on the inner surface of 
the lid by baking finish, so that the contents can be pro- 40 
tected without coming into contact with aluminum as the 
tid material and without impairing the opening proper- 
ties of the pull-top mechanism. 

Baking finish on the inner surface of the lid with the 
epoxy-phenol resin tiiin film results in a poor working 4S 
environment and increases the running cost because a 
very large amount of water is required after coating. In 
addition, the resin thin film formed on the inner surface 
of the tid by baking finish provides poorer protection for 
contents than the organic resin film laminated on the so 
inner surface of the body. 

It is an object of the present invention to provide a 
pull-top can capable of protecting contents in a body 
without impairing the opening properties of a pulMop 
mechanism attached to a Rd. 55 

According to the present invention, ttiere is pro- 
vided a pull-top can comprising a body having an open 
top and an inner surface laminated with an organic resin 
film, and an aluminum lid caulked at an opening portion 



of the body and having a pull-top mechanism, 

wherein the inner surface of the lid on the body 
side is laminated with a porous organic resin film having 
a large number of small through pores by an adhesive 
layer sandwiched between the inner surface of the lid 
and tiie porous organic resin film. 

According to the present invention, there is also 
provided a pulUtop can comprising a body having an 
open top and an inner surface laminated with an organic 
resin film, and an aluminum lid caulked at an opening 
portion of tiie body and having a puil-top mechanism, 

wherein the inner surface of the lid on the body 
side is laminated with a porous organic resin film having 
a large number of small non-through pores by an adhe- 
sive layer sandwiched between the inner surface of the 
lid and the porous organic resin film. 

The invention can be more fully understood from 
the following detailed desaiption when taken in con* 
junction with the accompanying drawings, in which: 

FIG. 1 is a plan view of a beverage pult-top can of 
the first embodiment according to the present 
invention; 

FIG- 2 is a front view of the pull-top can shown in 
FIG.1; 

FIG. 3 is a plan view showing the inner surface of a 
lid used in the puil-top can shown in FIG. 1 ; 
FIG. 4 is a sectional view of the shoulder portion of 
the pull-top can shown in FIG. 2; 
FIG. 5 is an enlarged sectional view of a lid shown 
in FIG. 4: 

FIG. 6 is a perspective view showing the pull-top 
can shown in FIG. 1 in the open state; 
FIG. 7 is a perspective view showing the inner sur- 
face side of the open lid in FIG. 6; 
FIG. 8 is a perspective view of the inner surface 
side of the lid in an initial opening stage of the pull- 
top can shown in FIG. 1 ; 

FIG. 9 is a sectional view of the inner surface side 
of the lid along ttie line IX - IX in FIG. 8; 
FIG. 10 is a plan view of a beverage pull-top can of 
tiie second embodiment of the present invention; 
FIG. i 1 is a front view of the pull-top can shown in 
FIG. 10; 

FIG. 1 2 is a sectional wew of the shoulder portion of 
the pull-top can shown in FIG. 10; 
FIG. 13 is an enlarged sectional view of a lid shown 
in FIG. 10; 

FIG. 14 is a perspective view showing tiie pull-top 
can shown in FIG. 10 in the open state; 
FIG. 15 is a perspective view showing the inner sur- 
face ^de of the lid in the initial open state of tiie 
pull-top can shown in FIG. 10; 
FIG. 16 is a sectional view showing the inner sur- 
face side of the lid along the like XVI - XVI in FIG. 
15; and 

FIG. 1 7 is an enlarged sectional view of another fid 
in a pult-top can according to tiie present invention. 
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Pull-top cans according to the present invention will 
be described below. 

A pull-top can comprises a body having an open top 
and an inner surface laminated with an organic resin 
film, and an aluminum lid caulked at an opening portion 
of the body and having a pull-top mechanism. For 
example, the pull-top mechanism of a beverage puK-top 
can comprises a cut-open portion constituted by a sad- 
dle-shaped groove formed by punching and a pull-tab 
joined with a pin so as to be in contact with the periph- 
eral surface of the lid. The inner surface of the lid on the 
body side is arranged a porous organic resin f^lm having 
a large number of small through pores. An adhesive 
layer is sandwiched between the inner surface of the lid 
and the porous organic resin film. Therefore, the inner 
surface of the lid is laminated with the porous organic 
resin film by the adhesive layer. 

The body is made of, e.g., stainless steel or alumi- 
num. 

Examples of the organic resin film laminated on the 
inner surface of the body are a polyester film, and an 
oriented polypropylene film. 

The porous organic resin film laminated on the 
inner surface of the (id is manufactured by a porous film 
manufacturing apparatus disclosed in U.S. Patent No. 
5,257.923. This manufacturing apparatus comprises: a 
supply means for supplying an elongated film; a pierc- 
ing unit having a first roll which is rotatable and has an 
outer surface on which a large number of particles (e.g., 
diamond particles) having sharp edges and a Mohs 
hardness of 5 or more are attached and a second roll 
rotatable in a direction opposite to that of the first roll, 
the elongated filni being passed between the first and 
second rolls disposed opposing each other, with one of 
the rolls being stationary, while the other roll being dis- 
posed movable in an opposite direction to the one roll; 
and a pressure adjusting means disposed near the two 
.end portions of the movable roll to adjust an urging force 
from each roll to the film. 

The porous organic resin film preferably has a form 
in which through pores having an average opening size 
of 0.5 to 100 Jim are formed in an organic resin film such 
as a polyester film (e.g.. polyethylene terephthalate 
film), a nylon film, or an oriented polyropylene film at a 
density of 500 pores/cm^ or rrKjre. A porous organic 
resin film having such average opening size and density 
has a tear strength much lower than arxJ tearing proper- 
ties (fracture properties) better than an organic resin 
film having no through pores. 

The average opening size of the porous organic 
resin film is limited to the above range due to the follow- 
ing reason. When the average opening size is less than 
0.5 Jim, the lid having an inner surface laminated with 
the porous organic resin fOm cannot be easily opened 
by the pull-top mechanism. On the other hand, when the 
average opening size exceeds 100 jim. the contents 
inside the can cannot be sufficiently protected. The 
average opening size of the through pore is more pref- 
erably 2 to 50^ 



The density of through pores in the porous organic 
resin film is limited due to the following reason. When 
the density is less than 500 pores/cm^, it is difficult to 
laminate a porous organic resin film having excellent 

5 tear properties on the inner surface of the lid. The upper 

. limit of the density is not limited to a specific value. fMote 
that through pores can be formed at a density of 25»000 
pores/cm^ at once by the above-mentioned porous film 
manufacturing apparatus. The density of through pores 

10 is more preferably 1 ,000 pores/cm^ to 5,000 pores/cm^. 
The organic resin film preferably has a thickness of 
10 to 40 pm. When the thickness of the organic resin 
film is less than 10 ^m, the contents inside the can may 
not be sufficiently protected. On the other hand, when 

IS the thickness of the organic resin film exceeds 40 
the tear properties of the film suffer and it becomes dif- 
ficult to bend the saddle-shaped cut-open portion 
toward the body side upon pulling the putl-tab of the 
pull-top mechanism with a finger even if a large number 

20 of small through pores are formed in the film. The thick- 
ness of the organic resin film is more preferably 12 to 25 
um. 

The adhesive can be selected from general adhe- 
sives applied to food. The thickness of the adhesive 

25 layer is preferably set to 5 to 20 ^m from the viewpoints 
of tearing properties and protection of contents. 

The lid is manufectured as follows. An adhesive is 
coated on one surface of a porous organic resin film 
having a large number of small through pores described 

30 above to form an adhesive layer. Subsequently, the 
porous organic resin film is laminated on one surface of» 
e.g., an aluminum thin plate by the adhesive layer, the 
resultant aluminum thin film is punched into a circular 
shape, and a cut-open portion or the like constituted by 

35 a saddle-shaped groove is formed by pressing. A pull- 
tab is then joined through a pin on a surface (outer sur- 
fece) opposite to the organic resin film coating surface. 

The pull-top can according to the present invention, 
as described above, comprises a body having an open 

40 top and an inner surface laminated with an organic resin 
film, and an aluminum lid caulked at an opening portion 
of the body and having a pull-top mechanism. The inner 
surface of the lid on the body side is laminated with a 
porous organic resin film having a large number of small 

45 through pores by an adhesive layer. For example, the 
pull-top mechanism of a beverage pull-top can com- 
prises a cut-open portion constituted by a saddle- 
shaped groove formed by punching and a pull-tab 
joined with a pin so as to be in contact with the periph- 

50 eral surface of the lid. 

In the pull-top can having this structure, when the 
pull-tab of the pull-top mecharssm is vertically raised 
with a finger, the end portion of the pull-tab near the pin 
joint urges the lid surface portion tocated inside the sad- 

55 die-shaped cut-open portion toward the body In urging 
the end portion of the pull-tab. a targe number of small 
through pores acting as the tear start points (fracture 
points) are formed in the porous organic resin film lami- 
nated on the inner surface of the lid. For this reason, the 
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aluminum iid and the porous organic resin film are cut 
along the saddte-shaped groove. The Hd portion located 
inside the saddte-shaped cut-open portion is bent inside 
the body to open the can. 

When the porous resin film is to be laminated to the 
inner surface of the lid by the adhesive layer, a portion 
of the adhesive enters a large number of through pores 
formed in the porous organic resin film to fill some 
through pores* Even the porous organic resin film filled 
with the adhesive in this manner has better tear proper- 
ties than an organic film having no through pores. 

The pull -top can according to the present irwention 
can be easily opened without interfering the opening 
properties of the pull-top mechanism with the porous 
organic resin film formed on the inner surface of the lid. 
In addition, an organic resin film is laminated on the 
inner surface of the body, the porous organic resin film 
is laminated on the Inner surface of the lid through the 
adhesive layer, and the through pores are partially filled 
with the adhesive. For these reasons, the contents do 
not come into direct contact with the material such as 
aluminum constituting the body and the lid, thereby pre- 
venting oxidation of the contents and hence maintaining 
high quality of the contents for a long period of time. 

In the pull-top can according to the present inven- 
tion, the porous organic resin film laminated on the inner 
surface of the lid has a better protection effect than a 
protective thin film formed by baking finish with an 
epoxy-phenoi resin as in the conventional case. There- 
fore, high quality of the contents can be maintained for 
a long period of time, and at the same, a cleaning proc> 
ess requiring a large amount of water upon coating as in 
baking finish can be eliminated to greatly reduce the 
running cost 

Another pull-top can accading to the present 
.invention will be described in detail below. 

A pud-top can comprises a body having an open top 
and an inner surface laminated with an organic resin 
film, and an aluminum lid caulked at an opening portion 
of the body and having a pull-top mechanism. For 
example, the pull-top mechanism for a beverage com- 
prises a cut-open portion constituted by a saddle- 
shaped groove formed by punching and a pulMab 
joined with a pin so as to be in contact with the periph- 
eral surface of the lid. The inner surfece of the lid on the 
body side is arranged a porous organic resin film having 
a large number of small blind holes non-through pores. 
An adhesive layer is sandwiched between the inner sur- 
face of the lid and the porous organic resin film. There- 
fore, the inner surface of the lid is laminated virith the 
porous organic resin film by'the adhesive layer. 

The body and the organic resin fam laminated on 
the inner surface of the body are same as those of the 
pull-top can described abova 

A porous organic resin film laminated on the inner 
surface of the lid is manufactured t}y the porous film 
manufacturing apparatus disclosed in U.S. Patent No. 
5.257.923. The porous organic resin film may be 
adhered to the inner surface of the lid such that the 



openings of a plurality of non-through pores formed in 
the film are located on the inner surface side of the lid or 
a side opposite to the inner surface of the lid. In the 
former case, a portion of the adhesive layer sandwiched 
5 between the lid and the porous organic resin film fills a 
jarge number of non-through pores through their open- • 
ing portions. 

The porous organic resin film preferably has a form 
in which non-through pores having an average opening 

TO size of 0.5 to 100 jtm are formed in an organic resin film 
such as a polyester film (e.g., polyethylene terephtha- 
late film), a nylon film, or an oriented polyropylene film 
at a density of 500 pores/cm^ or more. A porous organic 
resin film having such average opening size and density 

15 has a tear strength much lower than and tearing proper- 
ties (fracture properties) better than an organic resin 
film having no non-through pores. 

The average opening size of the porous organic 
resin film is limited to the above range due to the follow- 

so ing reason. When the average opening size is less than 
0.5 |im, the I'd having an inner surface laminated with 
the porous organic resin film cannot be easily opened 
by the pull-top mechanism. On the other hand, when the 
average opening size exceeds 100 ^m, the contents 

25 inside the can cannot be sufficiently protected. The 
average opening size of the non-through pore is more 
preferably 2 to 50 jun. 

The density of non-through pores in the porous 
organic resin film is limited due to the following reason. 

30 When the density is less than 500 pores/cm^, it is diffi- 
cult to laminate a porous organic resin film having excel- 
lent tear properties on the inner surface of the lid. The 
upper limit of the density is not limited to a specific 
value. Note that non-through pores can be formed at a 

35 density of 25.000 pores/cm^ at once by the above-men- 
tioned porous film manufacturing apparatus. The den- 
sity of the non-through pores is more preferably 1,000 
pores/cm^ to 5.000 pores/cm^. 

The organic resin film preferably has a thickness of 

40 10 to 40 Jim. When the thickness of the organic resin 
film is less than 10 jim, the contents inside the can may 
not be sufficiemly protected. On the other hand, when 
the thickness of the organic resin film exceeds 40 jim, it 
is difficult to bend the saddle-shaped cut-open portion 

45 toward the body side upon pulling the puil-tab of the 
pull -top mechanism with a finger even if a large number 
of small non-through pores are formed in the film to 
degrade the tear properties. The thickness of the 
organic resin fflm is more preferably 12 to 25 pm. 

50 The adhesive can be selected from general adhe- 
sives applied to food. The thickness of the adhesive 
layer is preferably set to 5 to 20 jim from the viesvpoints 
of tearing properties and protection of contents. 

The lid is manufactured as follows. An adhesive is 

55 coated on one surface of a porous organic resin film 
having a large number of small non-through pores 
described to form an adhesive layer. Subsequently, the 
porous organic resin film is laminated on one surface of. 
ag.. an aJuminum thin plate by the adHesive layer, the 
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resultant aluminum thin lilm is punched into a circular 
shape, and a cut-open portion or the like constituted by 
a saddle-shaped groove is formed by pressing. A pull- 
tab is then joined through a pin on a surface (outer sur- 
face) opposite to the organic resin film coating surface. 5 

The puli-top can according to the present invention, 
as described above, comprises a body having an open 
top and an inner surface laminated with an organic resin 
film, and an aluminum lid caulked at an opening portion 
of the body and having a pull-top mechanism. The inner io 
surface of the lid on the iDody side is laminated with a 
porous organic resin film having a large number of small 
non-through pores by an adhesive layer. For example, 
the puII-top mechanism of a beverage pull-top can com- 
prises a cut-open portion constituted by a saddle- 75 
shaped groove formed by punching and a pull-tab 
joined with a pin so as to be in contact with the periph- 
eral surface of the lid. 

In the puil-top can having this structure, when the 
pull-tab of the puli-top mechanism is vertically raised 20 
with a finger, the end portion of the pull-tab near the pin 
joint urges the lid surface portion located inside the sad- 
dle-shaped cut-open portion toward the body. In urging 
the end portion of the pull-tab. a large number of small 
non-through pores acting as the tear start points (frac- 25 
ture points) are formed in the porous organic resin film 
laminated on the inner surface of the Hd. For this reason, 
the aluminum tid and the porous organic resin film are 
cut along the saddle-shaped groove. The lid portion 
located inside the saddle-shaped cut-open portion is 30 
bent inside the body to open the can. In adhering the 
porous resin film to the inner surface of the lid through 
the adhesive layer, when the opening portions of a large 
number of non-through pores formed in the porous 
organic resin film are located on the inner surface side 35 
of the lid, a portion of the adhesive enters a large 
number of non-through pores formed in the porous 
organic resin film to fill some non-through pores. Even 
the porous organic resin film filled with the adhesive in 
this manner has better tear properties than an organic 40 
film having no non-through pores. 

In the another pull-top can according to the present 
invention, the opening properties of the pull-top mecha- 
nism are not degraded, and oxidation of the contents in 
the body can be prevented, thereby maintaining high 45 
quality of the contents for a long period of time. 

In the pull-top can according to the present inven- 
tion, the porous organk; resin film laminated on the inner 
surface of the lid has a better protection effect than a 
protective thin film formed by baking finish with an so 
epoxy-phenol resin as in the conventional case. There- 
fore, high quality of the contents can be maintained for 
a long period of time, and at the same, a cleaning proc- 
ess requiring a large amount of water upon coating as in 
baking finish can be eliminated to greatly reduce the 55 
running cost 

The present invention will be descrbed in detail 
with reference to the several views of the drawing below. 



(First Embodiment) 

FIG. 1 is a plan view of a beverage pull-top can 
according to the first embodiment, FIG. 2 is a front view 
of the pull-top can shown in FIG. 1, FIG. 3 Is a plan view 
showing the inner surface of a lid used in the pull-top 
can shovm in FIG. 1. FIG. 4 is a sectional view of the 
shoutder portion of the puH-top can shown in FIG. 2, and 
FIG. 5 is an enlarged sectional view of a lid in FIG. 4. 

A body 1 having an open top and made of, e.g.. 
stainless steel is laminated with a polyethylene tereph- 
thalate film 2. An aluminum lid 3 having a thickness of, 
e.g.. 30 Jim is caulked and joined to the opening portion 
of the body 1. A porous polyethylene terephthalate film 
(porous PET film) 4 is laminated on the inner surface of 
the lid 3 by a 1 0 ^im thick adhesive layer 5 made of, e.g.. 
a two-liquid polyester-polyurethane arxl sandwiched 
between the inner surface of the lid 3 and tine porous 
organic resin film 4. as shown in FIGS. 4 and 5. The 
porous PET film 4 has a staicture in which tiirough 
pores 7 having an average opening size of 70 to 80 jim 
are uniformly formed in a polyethylene terephthalate 
film 6 having a thickness of. e.g.. 12 ^m at a density of 
5.000 pores/cm^, as shown in FIG. 5. The adhesive of 
tiie adhesive layer 5 enters from the opening portions of 
the through pores 7 and fills the large number of through 
pores 7 formed in the porous PET film 4. 

A pull-top mechanism 8 is formed on the M 3. As 
shown in FIGS. 1 and 3, the pull-top mechanisms com- 
prises a saddle-shaped recessed portion 9 formed on 
the (wter surface of tiie lid 3 by pressing, a cut-open 
portion 10 constituted by a saddle-shaped groove 
formed in tiie curved region of the recessed portion 9 
and cut upon opening the can. and an elongated pull- 
tab 12 joined by a pin 11 located near the center to the 
recessed portion 9 opposing tiie cut-open portion 10. 
The pull-tab 12 has two holes in contact witti the surface 
of the recessed portion 9. 

Opening of tiie pull-top can having tiiis structure will 
be described with reference to FIGS. 6 to 9. 

When a consumer holds tiie body 1 wiUi one hand 
and vertically raises the pull-tab 12 of the pull-top mech- 
anism 8 witti a finger of the other hand, tiie end portion 
of tile pull-tab 12 near the joint with the pin 1 1 urges the 
surface portion of the lid 3 which is located inside the 
saddle-shaped cut-open portion 10 toward the body 1, 
as shown in FIG. 6. In urging the lid surface portion by 
tiie end portion of the pull-tab 12, since the porous PET 
film 4 which has the large number of through pores 7 
and can be easily torn. is. laminated on ttie inner surface 
of tine lid 3. tiie lid 3 and the porous PET film 4 are cut 
along the groove of the saddle-shaped cut-open portion 
10. As shown in FIGS. 8 and 7, the portion of the IkJ 3 
whkih is located inskie tfie saddle-shaped cut-open por- 
tion 10 is bent inside the body 1, thereby opening tiie 
can. 

More specifically, when tiie portion of tiie ftd 3 which 
is located inside tiie saddle-shaped cut-open portion 10 
is urged by the end portion of tiie pull-tab 12. ttie large 
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number of through pores 7 formed in the porous PET 
film 4 laminated on the inner surface of the lid 3 serve as 
tear start points (fracture start points). For this reason 
as shown in FIGS. 8 and 9. In the initial urging stage, the 
lid is cut along the groove of the cut-open portion 10 
which rs located around the urged portion. At the same 
time, the porous PET film 4 laminated on the inner sur- 
face of the lid 3 is cut along the large number of through 
pores 7. When the pull-tab 12 is vertically raised the 
urging stroke to the portion of the lid 3 which is located 
inside the saddle-shaped cut-open portion io 
increases. Therefore, the groove of the cut-open^jortion 
10 can be cut long together with the porous PET film 4 
and the portion of the fid 3 which is located inside the 
saddle-shaped cut-open portion 10 is bent inside the 
body 1 , thereby opening the can. 

In use of a lid laminated with a PET film having no 
pores, even if a pull-tab is vertically raised to cause the 
end portion of the pull-tab to urge a lid portion inside a 
saddle-like cut-open portion, the teat strength (fracture 
strength) of the PET film having no pores is much higher 
than the urging force, and the PET film having no pores 
cannot be torn by the urging force. For this reason, even 
If the PET film having no pores is laminated on the lid 
upon forming the saddle-like cut-open portion on the lid 
this interferes with formation of a cut along the groove of 
the cut-open portion located around the urged portion 
Therefore, it is difficult to open the can using the pUI-top 
mechanism. 

In the pull-top can of the first embodiment, since the 
PET film 4 sen/ing as a protective film for the inner sur- 
face of the lid 3 is porous due to the presence of the 
large number of tiirough pores 7, unlike the PET film 
having no pores, the PET film 4 does not degrade the 
opening properties of the pull-top mechanism 8. thereby 
allowing easy opening of the can. 

The PET film 2 is laminated on the Inner surface of 
the body 1. The porous PET fPm 4 having the large 
number of small through pores 7 is laminated on the 
inner surface of the lid 3 by the adhesive layer 5 The 
adhesive fills the through pores 7 to provide good bar- 
rier properties. For this reason, the contents in the body 
1 do not come into direct contact witii the material such 
as stainless steel constituting the body 1 and aluminum 
constituting the lid 3 to prevent oxidation or the like of 
the contents. As a result, even if the beverage pull-top 
can IS preserved for a long period of time, the quality of 
the contents can be kept at the same level as that in 
pouring the contents into the body l . 

Since the protective fflm on the inner surface of the 
lid 3 is made of the laminated porous PET film 4 by the 
adhesive layer 5, the quality of. the contents can be 
maintained for a longer period of time than that In use of 
a protective thin film formed by conventional baking fin- 
ish with an epoxy-phenol resin, and at the same time a 
cleaning process requiring a large amount of water 
upon coating as in baWng finish, thereby greatly reduc- 
ing the running cost 



(Second Embodiment) 



FIG. 10 is a plan view of a beverage pull-top can 
according to the second entiodiment, FIG. 1 1 is a front 
s view of the pulMop can shown in FIG, io FIG 12 is a 
- sectional view of the shoulder portion of the pull-top can 
shown in FIG. 10. and FIG. 13 is an enlarged sectional 
view of a l.d in FIG. 12. The same reference numerals 
as m tile first embodiment denote the same parts in the 
^0 second embodiment, and a detailed description thereof 
will be omitted. 

The pulMop can of the second embodiment com- 
prises a body 1 having an open top and made of stain- 
less steel, and an aluminum lid 3 having a thickness of 
?5 e.g.. 300 ^m and caulked and joined to the opening por- 
tion of the body 1 . A polyethylene terephthalate film 2 is 
laminated on the inner surface of the body 1 A porous 
polyethylene terephthalate film (porous PET film) 14 
having a large number of small non-through pores 13 is 
20 laminated on the inner surface of the lid 3 by a 10 urn 
thick adhesive layer 5 made of a two-liquid polyester- 
polyurethane adhesive and sandwiched between the 
inner surface of the lid 3 and the porous organic resin 
film 14 so that the opening portions of tiie non-through 
25 pores 1 3 are located on a side opposite to the inner sur- 
face of the lid 3. as shown in FIGS. 12 and 13 The 
porous PET film 14 has a structure in which'non- 
through pores 13 having an average opening size of 70 
to 80 ^im are.uniformly formed in a polyethylene tereph- 
30 thalate film 15 having a thickness of. e.g. 12^mia 
density of 5,000 pores/cm2 as shown In FIG 13 A puH- 
FiG^i?^^"'^"^ S 's formed on the lid 3. as shown in 

Opening of tiie pull-top can having ttiis structure will 
35 be described with reference to FIGS. 1 4 to 1 6 

When a consumer holds the body 1 with one hand 
and vertically raises a pull-tab 12 of the pull-top mecha- 
nism 8 with a finger of the other hand, the end portion of 
the pull-tab 12 near the joint with a pin 1 1 urges the sur- 
40 face portion of tiie lid 3 which is located inside a saddle- 
shaped cut-open portion 10 toward tiie body 1 as 
shown In FIG. 14. In urging the IW surface portion by the 
end portion of the pulMab 12. since the porous PET film 

14 which has the large number of non-through pores 13 
45 and can be easily torn is laminated on the inner surface 

o the lid 3. the lid 3 and the porous PET film 14 are cut 
along the groove of tiie saddle-shaped cut-open portion 
10. As shown in FIG. 14, the portion of the lid 3 which Is 
located inside the saddle-shaped cut-open portion 10 is 
so bent insldethebodyl.therebyopening the can 

More specifically, when tile portion of the lid 3 which 

15 located inside the saddle-shaped cut-open portion 10 
IS urged by the end portion of tiie pull-tab 12. ttie large 
number of non-tiirough pores 13 formed In the porous 

55 PET film 1 4 laminated on the inner surface of the lid 3 
serve as tear start points (fracture start points). For tfiis 
reason, as shown in FIGS. 15 and 16. in the initial urg- 
mg stage, the lid is cut along the groove of the cut-open 
portion 10 whfch is located around the urged portion At 
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the same time, the porous PET lilm 1 4 laminated on the 
inner surface of the lid 3 is cut along the iarge number of 
non-through pores 13. When the pufl-tab 12 is vertically 
raised, the urging stroke to the portion of the lid 3 which 
is located inside the saddle-shaped cut-open portion 10 
increases. Therefore, the groove of the cut-open portion 
10 can be cut long together with the porous PET film 14, 
and the portion of the lid 3 which is located inside the 
saddle-shaped cut-open portion 10 is bent inside the 
body 1 , thereby opening the can. 

In the pull-top can of the second embodiment. sini;e 
the PET film 14 serving as a protective film foe the inner 
surface of the lid 3 is porous due to the presence of the 
large number of non-through pores 13. unlike the PET 
film having no pores, the PET film 14 does not degrade 
the opening properties of the pu«-top mechanism 8, 
thereby allowing easy opening of the can. 

The PET film 2 is laminated on the inner surface of 
the body 1. The porous PET film 14 having the large 
number of small non-through pores 13 is laminated on 
the inner surface of the lid 3 by the adhesive layer 5. The 
porous PET mm 14 has the non-through pores 13 to 
maintain good ban-ier properties of the film itself. For 
this reason, the contents in the body 1 do not corrie into 
direct contact with the material such as stainless steel 
constituting the body 1 and aluminum constituting the ltd 
3 to prevent oxidation or the like of the contents. As a 
result even if the beverage pull-top can is preserved for 
a long period of time, the quality of the contents can be 
kept at the same level as that in pouring the contents 
into the body. 

Since the protective film on the inner surface of the 
lid 3 is made of the laminated porous PET film 14 by the 
adhesive layer 5. the quality of the contents can be 
maintained for a longer period of time than that in use of 
a protective thin film formed by conventional baking fin- 
ish with an epoxy-phend resin, and at the same time, a 
cleaning- process requiring a large amount of water 
upon coating as in baking finish, thereby greatly reduc- 
ing the running cost. 

In the second embodiment, the porous PET film 14 
is laminated on the inner surface of the lid 3 through the 
adhesive layer 5 such that the opening portions of the 
non-through pores 13 are located at a side opposite to 
the inner surface of the lid 3, as shown in FIGS. 1 2 and 
13. However, as shown In FIG. 17. the porous PET film 
14 may be laminated on the inner surface of the lid 3 
through the adhesive layer 5 such that the opening por- 
tions of the non-through pores 13 are located on the 
inner surface side of the lid 3. In this case, the adhesive 
of the adhesive layer 5 enters from the opening portions 
of the large mirtoer of non-through pores 13 of the 
porous PET film 14 and fills the non-through pores 13. 
Even the porous organic resin film 14 having the large 
nuwber of non-through pores 13 filled with the adhesive 
in this manner has better tear properties than an 
organic film having no non-through pores. Therefore, 
the pull-top can having the lid 3 laminated with the 
porous PET film 14 has good opening properties and 



the protection effect of the stored contents as in the sec- 
ond embodiment 

The first and second embodiments have exempli- 
fied beverage pull-top cans. However, the present 
s Invention is also applicable to a pull-lop can which 
stores seafood or the like and whose entire lid can be 
opened along the edge of the opening portion of the 
body. 

As has been described above, according to the 
w present invention, there can be provided a pull-top can 
capable of protecting contents from the material of the 
body and lid without impairing the opening properties of 
the pull-top mechanism attached to the lid. and main- 
taining the quality of the contents such as beverages, 
75 beer, and any other seafood for a long period of time. 

Claims 

1, A pull-top can comprising a body (1) having an 
20 open top and an inner surface laminated with an 

organic resin fflm (2). and an aluminum lid (3) 
caulked at an opening portfon of the body (1) and 
having a pull-top mechanism (8). 

characterized in that the inner surface of the 
25 Ikj (3) on the body (1) side Is laminated with a 
porous organic resin film (4) having a large number 
of small through pores (7) by an adhesive layer (5) 
sandwiched between the inner surface of the lid (3) 
and the porous organic resin film (4). 

30 

2. A can according to claim 1, characterized in that the 
body (1) consists of a material selected from the 
group consisting of stainless steel and aluminum. 

35 3. A can according to daim 1 , characterized in that the 
organic resin film (2) laminated on the inner surface 
of the body (1) is a polyethylene terephthalate f ilm. 

4. A can according to claim 1 . characterized In that the 
porous organic resin film (4) is a polyethylene 
terephthalate film (6) having a thickness of 10 to 40 
urn and small through pores (7) having an average 
opening size of 0.5 to 100 urn at a density not less 
than 500 pores/cm^. 

5. A can according to claim 1 , characterized in that the 
adhesive layer (5) sandwiched between the inner 
surface of the lid (3) and the porous organic resin 
fnm (4) partially fills the large nunrtber of through 
pores (7) of the porous resin film (4). 

6. A pull-top can comprising a body (1) having an 
open top and an inner surface laminated with an 
organic resin film (2). and an aluminum lid (3) 
caulked at an opening portion of the body (1) and 
having a puIJ-top mechanism (fi). 

diaracterized in that the inner surface of the 
lid (3) on the body (1) side is laminated with a 
porous organic resin m (14) having a large 
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number of small non-through pores (13) by an 
adhesive layer (5) sandwiched between the inner 
surface of the lid (3) and the porous organic resin 
film (14). 

5 

7. A can according to cfaim 6, characterized in that the 
body (1) consists of a material selected from the 
group consisting of stainless steel and aluminum; 

8. A can according to claim 6, characterized in that the w 
organic resin film (2) laminated on the inner surface 

of the body (1) is a polyethylene terephthatate film. 

9. A can according to claim 6. characterized in that the 
porous organic resin film (14) is a polyethylene is 
terephthalate film having a thickness of 10 to 40 ^m 
and small non-through pores (13) having an aver- 
age opening size of 0.5 to 100 at a density not 
less than 500 ppres/cm^. 

20 

1 0. A can according to claim 6, characterized in that the 
porous organic resin film (14) is formed such that 
opening portions of the large number of non- 
through pores (13) are located on an inner surface 
side of the lid (3), and the adhesive layer (5) sand- 2S. 
wiched between the inner surface of the lid (3) and 

the porous organic resin fiim (14) partially fids the 
non-through pores (13) of the porous organic resin 
fnm (14). 

30 
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